Example. Express each of the following as a single Fibonacci number.
(a) The number after 5n + 1 and 5n + 2 is 5n + 3, so
(b) Since f 347 + f 348 = f 349 , f 349 − f 348 = f 347 .
Example. Prove that if n ≥ −1, then
Many results about Fibonacci numbers can be proved by induction.
Example. Prove that
For n = 0, the left side is f 0 = 1 and the right side is
The result is true for n = 0. Suppose the result holds for n:
I'll prove it for n + 1.
This proves the result for n + 1, so the result is true for all n ≥ 0 by induction.
For n = 0, the left side is
The right side is f
The result is true for n = 0. Assume the result for n:
Prove the result for n + 1:
This proves the result for n + 1, so it's true for n ≥ 0 by induction. Prove:
for n ≥ 0.
(a)
For the third and fourth equations, note that α and β are roots of the quadratic equation
So: α 2 − α − 1 = 0 and hence α 2 = α + 1. 
The result is true for n = 0. For n = 1, I have f 1 = 1. The right side of the equation above becomes
The result is true for n = 1. Assume that the result is true for all k ≤ n. In particular,
I'll prove the result for n + 1.
This proves the result for n + 1, so the result is true for all n ≥ 0 by induction. 
